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Lo ald whom tt nuey concern. 

Be it known that I, Tomas A 
citizen of the United States, residing at Llew- 
ellyn Park, in the county of Essex and State 
of New Jersey , have invented a eertain new 
and useful Improvement in Reversible Gal- 
vanic Batteries, (Case No. 1,062,) of which the 
following is ¢ 2 deseription. 

My invention relates to improvements in 
reversibl es valvanic cells or so-called ‘‘ storage 
batte eries,” and the invention relates par- 
ticularly t to batteries of the type employing 
zing as the active material in an alkaline so- 
lution. Inmy application for Letters Patént 
filed October 31, 1900, Serial No, 34,995, I de- 
scribe a battery of this {ype wherein is em- 
ployed an electrode of metallic magnesivin 
onto which the zine is plated from the soln- 
tion during the charging operation. I found 
that by employing au elec strode of this metal 
the resulting plating of zine was ye ery dense 
and adherent, eyen with a large volume of 
eurrent, and that the necessity of employing 
mereury was completely done away with. 

The object of my present invention is to 
provide a reversible galvanic cell of the ty pe 
indicated which shall be highly permanent 
and, as compared with other cells of the same 
kind, of great capacity per unit of weight. 

Yo this end the invention consists of are- 
yersible galvanic cell employing au alkaline 

zincate solution, ¢ an electrode of metallic mag- 
nesium upon which the zine is deposited dur- 
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ing the charginy operation, and a ‘second 
35 electrode carrying the de spolari: i omate- 
rial an electrolytic: v6 oxid of nickel 
ev cobalt, preferal Lwith 
a flake-like inert ¢ 1, such 


as flake graphite. Cobalt 
as desirable for use as nicksl on 
greater Gon and to the fact thabitis s Stightly 
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soluble in an alkaline clectrolyte. 
The aleuin de for supporting 
ing material ig mac 
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neces 


ekets 
fo eH ene Ss 5 ane q ake 
dag material i 3 under pressure, 
so as to beat all iinus in good electrical con- 
ve with such w j ets or recep- 


alls, said flee 
taclos being made of very thin nicicel- -plated 
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sheet-stecl high in carbon, so-as to be suffi- 
ciently elastic to: accommodate changes in 
bulk of the active material. 

Tu order that my invention may be- better 

nderstood, attention is directed to the ac- 
companying drawings, forming part of this 
specification, and in which— 

igure i is a plan view of ‘one of the mag- 
nesium supports on which the zine is plated 
during the charging operation; Vig. 2, asimi- 
lar view of the suppor: for the depolarizing 
material; Fig. 3, a section on the line 3 2 of 
Tig. 2 on an énlarged scale, and Fig. 4 a ver- 
tical section through a cell formed of four 
elements. 

In ali of the above views corresponding 
parts are represented by the same numerais 
of oo 1€e. 4 , 

1 represents the magnesium supports in the 
form of thin plates having numerous perfe- 
rations 2 therein and with the usual lugs 8 
at the top, by means of which the plates may 
be assembled and electrically connected to- 
gether. Tfind that by employing magnesium 
plates containing numerous perforations the 
zine deposit is more adherent, while at the 
same time the deposit is moreevenly distrib- 
uted over the entiresufface than if the plates 
are imperfor: vie, in which latter case a very 
mucu greater deposit takes place at the edges 
thereof than at other points 

The electrodes for the depolarizing mato- 
rial are made, preferably, as i deseribe and 
claim in my application for Letters Patent 
filed Mareh = 1901, Serial No. 49 Bee and as 
I show in Figs. 2 and 3 of the dr wings. 
ch is ‘formed of a plate 4, made of sheet- 


tangular openings 55 therein, Each of “these 
plates is provided with a lug er car 6, oppo- 
site the conducting-lug on the alt: erate 6 mag- 
nesium plates 1. Tuto the openings 5 EYE Sv- 
eured pockets or veceptacles 7, formed of two 
parts, as shown, held in place and together 
by @ crimping pressure after the active ma- 
terial has been introduced between the parts 
ofeack pocket. These pockets o2 receptacles 
are made, preferably, of very thin sheet-steel, 
high in carbon, soas to be highly elastic, and 
are carefully nickel-plated, so as to bo tnat- 
ected by the solution. 


theroit are formed, as I describe in my appli- 


steel carefully nickel-plated and hay ing Tec- 9 
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cation last referred to, by passing the sheet: 
between male and femais die-roils, hy mean 
of which the metal will bs displaced at sac 
opening to form an inwardly-projecting bu 
which projects inte the active material te 
crease the conducting effect. Preferably the 
walis of the pockets or receptaclas are corru- 
gated horizontally, asi Gescribe-in my appli- 
cation filed May 17, 1901, Serial No. 60,661, 
so a8 to stiffen the perforated walls and per- 
mit thinner sheet metal to beemployed than 
would be possible without such corrugations. 

Carried within the pockets or recaptacles 7 
isa suitable depolarizing material which is 
preferably mixed with a flake-like inert con- 
ducting material, such as fi i 
order toimprove the conduetivi 
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deseribe in my ap- 


plication filed May 9, 1901, Serial No. 59,513) 
by adding to a boiling solution of nitrate of 


the hy- 
droxid is oDtained very free from impurities, 
fo water is filtered off 
and the hydroxid isthen dried. If dssirsé, 
the grean hydroxid su obtained may bafurther 
oxidized to the peroxid state, %) reduce the 
tendency toinerease in bulk in use, by BABS- 
ing chlorin gas through a recepiacls filled with 
the dried hydroxid, the action of thechlovin on 
thehbydrate being to oxidize the la ter, produe- 
ing hydrochloric acid, which combines with a 
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portion of the hydroxid and forms chicrid of | 


nickel, which is washed out by percolation 
and used again to give fresh hydrais. . Fin ally 
the hydrated peroxid is dried and is ready 
for use. The Gried hydrated peroxid or tae 
Gried green hydroxid is then mixed with Hake 
graphite or other flake-like inert sonducting 
material in the proportion of six parts 


peroxid or hydroxid to fone parts of the 
graphite. The mixture isthen slightly mois- 


tened with water or a solution of potassie hy. 
droxid and spread out on 4 glass plate and 
by means of a glass or poreslain roller pressed 
into a thin sheet. By mesnsofa spatula the 
sheet is detached from the glass and broken 
up and rolled again. This operation is ra- 
peated a number of times, until the finely- 


divided oxid covers nearly the whole surface 
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of the graphite particles. The mass is then 
molded into blocks, which are received be- 
tween the two sections of each pocket or re- 
ceptacle 7, after which the assempled sections 
are inserted within the openings 5 of the 
plates 4 and by the application of pressure 
secured in position therein. : 

If instead of a hydrated oxid of motal tho 
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Patent, is as follows: 

1. Inareversible galyanic battery, the coni- 
bination of an, selation, an elerirode- out 
support cf metallic magnesiuza, a metal ingo~ 2 2s 
inticn capable of being slectrodeposited upon. : 
the magnesium tc constitute the oxidizable: 
Bre7a. 


eloctreds on -discharge, 


7 ent 
alkaline 


@ Sacond clectrode+. oo: 
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support, and an electrolytically-active oxid 
ofa magnetic metal other than iron carried by 
the latter support, substantially as set forth. 
2. Tn aveversible galvanic battery,the com- 
5 bination ofan alkaline solution, an electrode- 
support of metallic magnesium, a metal in so- 
lution capable of being electrodeposited upon 
the magnesium to constitute the oxidizable 
electrode on discharge, a secoud electrode- 
190 
cles, and an electrolytically-active oxid of a 
magnetic metal other than iron carried with- 
in said receptacles, substantially as set forth. 
_,8, Inareversible galvanic battery, the com- 
bination of an alkaline solution, an electrode- 
support of metallic magnesium, a metal in so- 
Yution capable of being electrodeposited upon 
the magnesium to constitute the oxidizable 
electrode on discharge, a second electrode- 
support having perforated pockets or recep- 
tacles and presenting nickeled surfaces, and 
an electrolytically-active oxid of a magnetic 
metal other than iron carried within said re- 
ceptacles, substantially as set forth. 
ae 4, Ina reversible galvanic battery, the com- 
bination of an alkaline solution, an electrode- 
support of metallic magnesium, a metal in so- 
lution capable of being electrodeposited upon 
the magnesium to constitute the oxidizable 
electrode on discharge, a second electrode- 
support having perforated pockets or recep- 
tacles, and a mixture of -electrolytically-ac- 
tive oxid of a magnetic metal other than iron 
and a flake-like, inert, conducting material 
38 carried within said pockets or receptaclws, 
substantially as set forth. 
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5, Inareversible galvanic battery, the com-’ 


bination of an alkaline solution, an electrode- 
support of metallic magnesium, a metal in so- 
40 lution capable of being electrodeposited upon 
. the magnesium to constitute the oxidizable 
electrode on discharge, a second electrode- 
support having perforated pockets or recep- 
tacles, and a mixture of electrolytically-ac- 
tive oxid of a magnetic metal other than iron 
and flake graphite carried within said pockets 
or receptacles, substantially as set forth. 
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6. In aroversible galvanic battery, an alka-: 


support having perforated pockets or recepta- 


tacles, 
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line solution, a flat: nu nierously-perforated 
electrode-support of metallic magnesium, 4 
metal in solution capable of being electrode- 
posited upon the magnesium to constitute the 
oxidizable electrode on discharge, a second 
electrode-support, and an electrolytically-ac- 
tive oxid of a magnetic metal other than iron 
carried by the negative electrode-support, 
substantially as set forth. 

7. Inareversible galvanic battery, an alka- 
line zincate electrolyte, a magnesium support 
for receiving the depositof zine, a second elec- 
trode-support, and an electrolytically-active 
oxid of a magnetic metal other than iron car- 
ried by the latter support, substantia ily as set 
forth. - ; 

3. Ina reversible galvanic battery, analka- 
line zineate electrolyte, a magnesium support 
for receiving the deposit of zine, a second elec- 
trode-support having perforated pockets or 
receptacles, and an electrolytically - active 
oxid of a magnetic metal other than iron car- 
ried within said pockets or recéptacles, sub- 
stantially as set forth. 

9. In areversible galvanic battery, analka- 
line zineate electrolyte, a magnesium support 
for receiving the deposit of zinc, an electrode- 
support having perforated pockets or recep- 
and a mixture of electrolytically-ac- 
tive oxid of a magnetic metal other than iron 
and a flake-like, inert, conducting material 
carried within said pockets or receptacles, 
substantially as set forth. 

10. In a reversible galvanic battery, an al- 
kaline zineate electrolyte, a magnesium sup- 
port for receiving the deposit of zinc, a second 
electrode-support having perforated pockets 


or receptacles, and a mixture of electrolytic-. 


ally-active oxid of a magnetic metal other than 
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iron and flake graphite carried within said 


pockets or receptacles, substantially as seb 
forth. , 
This specification signed and witnessed this 
17th day of June, 1901. 5 
THOMAS A. EDISON. 
Witnesses: . 
FRANK L. DYER, 
Ricup. N. DYER. 
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